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I CLAIM AS MY INVENTION: 

In a battery conditioning system, 




1 rechargeable battery meansf for supplying 

operating current during a number of hours of 

portable operation so as to become progressively 
| / 
| discharged/as a result, 

\ / 

\ memory and communications means 



for operative association with the rechargeable 
battery means and receiving power from the 
rechargeable battery means during portable 

operation, and 

/ 1 
I battery conditioning/ system means 

for coi^plingytfTtjh said rechargeable battery means 
and witfh s/id mkmoty- and communications means, for 
condit^o/Unge^/j^he battery means after a period of 



/ 




ration and for the transmission of data 
said rechargeable battery means. 
In a tjattery conditioning system according to 
I claim 1, said battery conditioning system means obtaining a 

I measured value of battery capacity of the rechargeable battery 

i 

| means and transmitting data concerning the measured value of 

I 

I battery capacity to said memory and communications means for 

.V 

I storage thereby and for use during portable operation. 

In a aattery conditioning system according to 
I claim 2, said rechargeable battery means having battery current 
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drain sensing means for accumulating a measure of current drain 
of the battery means during portable operation. 

/X^* In a battery conditioning system according to 
claim 1, a computerized portable unit of size and weight to be 
held in one hand during use and containing said rechargeable 
battery means during portable operation and having battery 
current drain sensing means/ for accumulating a measure of current 
drain of the/battery m^ans/during portable operation. 

In a bat/tery/condi Cloning system according to 
claim 4, remaining tfatteft^s*f>aci ty determining means carried 
with said computerised rt^rtable unit and comprising said memory 
and communications mearfs and said battery current drain sensing 
means, and determining a measure of remaining battery capacity at 
different times duriryg portable* operation from a stored measured 
value of battery capacity and from a measure of accumulated 
battery current drain, such that as remaining battery capacity is 
progressively reduced as a result of use during such portable 
operation, the measure of remaining battery capacity supplied by 
said battery capacity determining means is correspondingly 
reduced. > 

yG. Ivl a battery conditioning system according to 
claim 1, battery current drain sensing means for providing a 
measure of current drain of the battery means during portable 
operation. 
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In a battery, conditioning system according to 
claim 6, said battery current draiii sensing means comprising 
resistance means in series with ^aid battery means. 

W\ In a battery condi/tioning system according to 
claim 6, said battery current/drain sensing means comprising 
integration means for accumulating a measure of current drain 
integrated with respect to/time. 

<K In a battery/ condi tioning system according to 
claim 6, said memory ancy communications means having computer 
means coupled with sai<y battery conditioning system means for 
arithmetically proces^ngNa measur/ of current drain and a stored 
measured value of ^atjtery capacity to provide an indication of 
currently rei^ain^ng riatJ^ryXcapaci ty , 

1(/. In! a bk/tety conditioning system according to 
claim 1, said baHfT^y conditioning system means effecting a 
charging and discharge of the battery means to obtain a measured 
value of battery capacity, and comprising means for transmitting 
the measured value of battery capacity to said memory and 
communications means for storage thereby during portable 
operation, 

(I. In albattery conditioning system according to 
claim l/said battiry conditioning system means comprising 
computer means having two-way communication with said memory and 
communications means for obtaining data therefrom prior to a 
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conditioning operation and for supplying data thereto after a 



/ 

conditioning operation. f 

lj£. In a hand-held devi< 
battery /means for supplying opei?4ting 

current during a/number of hours of portable 
operation so a4 to become progressively discharged 
as a result, 
battery current sen?inc/ means coupled 

with said battery means for sensing battery current 
during/ use , and 
computer means coupled 

bat/tery/cur rent sen^uig means and receiving data 
th/erefytom du/vW x P or table operation, 
said computer /mean& havi/n^ memory means for storing data which is 
a function o£ the jinteg/al of battery current with respect to 
time during /portable operation, such that an estimate of 
remaining useful life of the battery means is available from said 
computer mean^ during portable operation. 

Li-. In a hand-held device according to claim 12, said 
computer moans having communications means for enabling 
.on/of data concerning the battery means. 

In a hand-held device according to claim 13, said 
communications means enabling communication with a battery 
conditioning station of a measured value of battery capacity of 
the battery^ means. 
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.5. In a hand-held device according to claim 13, said 
communications means providing two-way/communication with a 
battery conditioning station 

(6 . In a hand-held devic'e according to claim 12, 
display means for displaying data to a user during portable 
operation and coupled with saiea computer means for the display of 
battery information during portable operation. 

XI* In a battery conditioning system, 
a portable battery powered/utilization device 

of size and weight to be held in one hand during 
use, and ope/atinb from battery power during 
portable operation' ther^<5r, 
battery means operativ/efly coupled with said utilization 

device fo/r supplying operating power thereto during 
portable |>a££^cition, 
battery conditioning system means coupled with 

said utilization device during conditioning 
operation\ and operatively coupled with said battery 
means and comprising battery conditioning means for 
effecting conditioning of said battery means, and 
battery parameter sensingWans for sensing a battery parameter, 
said battery conditioning system means including computer 
operating meant operatively coupled with said 
battery conditioning means and controlling 
conditioning oi: said battery means in conjunction 
with said battery parameter sensing means. 
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In a battery conditioriing system according to claim 
17, saic/battery conditioning system means comprising a 
semiconductor chip containing said computer operating means and 
having battery paramej^f input means coupled with said battery 
parameter sensing/Wans^f or receiving data as to a parameter of 
said battery mea^s, ar^havjjFt^ battery control output means for 
supplying a battery/control signal for controlling supply of 
charging ^rr^nt yto s said battery means at least partially in 
accordat/ce with the data from the battery parameter sensing 
means/ 

19. In a battery conditioning sysjteiir^ccording to 
claim 18, said battery parameter ^j&tlsing means sensing battery 
current, and supplying a/ft^^ure of sensed battery current to 
said battery paramet^rtf^rrp\it means of said computer operating 
means, and said^atterk/cont rol output means varying a battery 
charging cjdf^rent characteristic so as to tend to maintain the 
measure of sensed battery current as supplied to said battery 
rrameter input means at a selected value. 

In a battery conditioning system according to 
claim 17, said computei/operating means having communications 
meanT^for^the transyssion of data concerning said battery means 
to a remote ^fatioj 

In a battery conditioning system according to claim 
17, said battery conditioning system me^ns being responsive to a 
computer generated contlrol JSignal from the computer operating 
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means, and controlling thf/)supply of charging current to said 
battery meant during a ^oi^ditjjoiung operation in accordance with 
said computer generated^font rol signal. 

In a battery conditioning system according to claim 



21, said battery conditioning system means comprising a charging 

I / 
I current control circuit for receiving a control signal and for 

| controlling the supply of ch/arging current to said battery means 

laccordlng to said control signal, and control signal generating 

1 ' / 

fmeans for generating a default value of said control signal in 
the absence of a computer/ generated control signal from the 



1 



1 



icomputer operating means 



laccordlng to a computer 



[ and said computer operating means being 



|coupled with said contrdl signal generating means for altering 
Ithe value of charging current away from said default value 



generated control signal from said 



Icomputer operating me an a. 

" _3 / -to 

^3. In a battery conditioning system according ^claim ^ 



'IS 



^ 9 said computer operating means having digital to analog 
converter means for receiving a computer generated control signal 
therefrom and for supplying an analog output signal to said 
control signal generating means for overriding the default value 
of said control signal according to the computer genprat^ri 
control signal from the computer operating means. 

In a battery conditioning system according to clai m _ 

3 

VtT, said control signal generating means comprising a resistance 
network supplied with a charging potential of said battery 
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conditioning system means during a battery charging operation, so 
as to supply a default value of said control signal, and said 
digital to analog converter means being coupled with said 
resistance network so as to alter the control signal according to 
a computer generated control signal supplied to said digital to 
analog convert^-r^means by said computer operating means. 

in a battery conditioning system according to claim 
21, said battery parameter sensing means providing a measure of 
battery temperature to said co/puter operating means, and said 
computer operating means pro/iding a computer generated control 
signal in accordance with ar measure of battery temperature. 

2*. In a battery conditioning system according to claim 
21, said battery parameter sensing means providing measures of 
battery temperature^ma^attery- yVminal voltage to said computer 
operating means, /and said! compter operating means providing a 
computer generated cont/tol/Signal in accordance with said 
measures of b^jctery /temperature and battery terminal voltage. 

attery conditioning system according to claim 
17, said computer Operating means having communications means for 
the transmission ok data concerning said battery means, said 
communications mea/ns comprising digital to analog converter means 
in said utilization device and controlled by said computer 
1 operating means Sot supplying an analog output signal to said 
battery conditioning means. 



I 
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Tt:t>K 



JZB. In a battery 



conditioning system according to claim 



27 f/ said battery conditioning means comprising an external 
battery charging circuit eternal to said utilization device, and 
having a control signal ge/nerating means for establishing a 
default value of battery /charging current to be supplied by said 
circuit in the absence ^f an analog output signal from said 
digital to analog converter means 

In a ^att^/ry conditioning system according to claim 
27, said computer </p&\*ti?4 means supplying a computer generated 



6 I 




1 accordance wipfx t)te rated capacity of said battery means, 

A portable batteiy powered system comprising 
exportable battery powered utilization device 

operating fro^r battery power during portable 
operation , 

battery means -e^e-rativel^ coupled with said 

utilizatioA device for supplying operating power 
thereto during portable operation, and 
conditioning control Jeans comprising computer 

operating means having computer output means for 
couplingl with an external battery conditioning 
circuit rauring conditioning of the battery means 
jHfT A portable battery powered system according to 
7 with said computer operating means of said portable 



claim 



utilization device supplying a computer generated control signal 
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according to rated battery capacity of said battery means, to an 
external battery charging circuit to control charging current 
supplied to said battery means during battery charging operation. 

jrf'. A portable battery powered system according to 
claim >dT with said computer operating means of said portable 
utilization device supplying a computer generated control signal 
according to a measure of battery temperature, to an external 
battery charging circuit to control the charging current supplied 
to said battery means during battery charging operation. 

Jiti^ A portable battery powered system according to 

claim ^^T, with said computer operating means of said portable 

^ 

utilization device supplying a computer generated control signal 
according to a measure of battery terminal voltage, to an 
external battery charging circuit to control the charging current 
supplied to said battery means during battery charging operation. 
^F^7 A portable battery powered system according to 



claim 19^ with said computer operating means of said portable 
u^H4^a~t-iorv device supplying a computer generated control signal 
according to the charge condition of the battery means, such that 
a fast charge rate and a slow charge rate are selectively 
established according to the charge condition of the battery 
means at the initiation of a battery charging operation. 

^57 A portable battery powered system according to 
claim yf 9 with said computer operating means maintaining a 
measure of battery usage during portable operation and supplying 
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a computer generated control signal according to such measure of 
battery usage at the initiation of battery conditioning 
operation . + 

^ yfr. A portable battery powered system according to 
claim 2#7 with said computer operating means maintaining a 
measure of battery usage without directly sensing battery 
current, such that resistance in series with the battery means is 
avoided. 

ate 




A portable battery powered system according to 
^\ claim 30 j'with said computer output means comprising digital to 

analog converter means for receiving a computer generated control 

f 

signal from the computer operating means and for supplying an 
* / 

analog output signal to at( external battery current supply 

circuit so as to contro/ the value of charging current supplied 

J to said battery means/U 

^ K *y A portable battery powered system according to 

7 /? 

/:t claim yf, with battery parameter sensing means providing a 

A. 

measure of battery temperature to said computer operating means, 
and said computer operating means providing a computer generated 
control signal in accordance with such measure of battery 
temperature . 

V$. A portable battery powered system according to 
claim yr 9 with battery parameter sensing means providing measures 
— of battery temperature and battery terminal voltage to said 

computer operating means, and said computer operating means 
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providing a computer generated control signal in accordance with 
said measures of battery temperature and battery terminal 
voltage . 

QJ\^> A portable battei/y powered system according to 

claim 30> with said computer Output means comprising digital 



communication/means for the /transmission of data concerning said 
battery means to an external battery conditioning circuit,*J 

/far The method of conditioning a portable utilization 
device containing rechargeable battery means and data storage 
means, which comprises 
I storing data which is a function of said battery 
means in the data storage means, 

P coupling said portable utilization device with 

1 

an external conditioning circuit for supplying 
charging current to the rechargeable battery means 
during a conditioning operation, and 
controlling the rate of charging of the 

battery means during a conditioning operation in 
accordance with the data stored in said data storage 

# means. /? 

Jft. The method of claim further comprising storing 
data in said data storage means in accordance with rated battery 



capacity of said rechargeable battery means 

A- 



The method of claim Al , further comprising storing 
data in said data storage means in accordance with a measure of 
battery temperature. 
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JA. The method of claim 44, further comprising storing 

r K~, 

data in said data storage means in accordance with a measure of 

battery terminal voltage. ^ 

The method of claim further comprising storing 

data in said data storage means in accordance with a measure of 

usage of the device during portable^peration. 

^ The method of claim further comprising storing 

data in said data storage means in accordance with a measure of 

the usage of the device during portable operation without 

reliance upon the sensing of battery current amplitude. 

'C^^trf^ The method of claim y{\ further comprising coupling 

— f 

with an external circuit providing for a default value of 
charging current, and overriding the default value according to 
the data stored in the data storage means. 

The method of claim JX, further comprising 
controlling the rate of charging of the battery means in 
accordance with a measure of the load on the external charging 
circuit provided by the utilization device as well as the 
requirement for efficient recharging of the battery means. 
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